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FOREWORD

This report presents the results of a study conducted by Calspan
Field Services, Inc. for the National Highway Traffic Safety Administration
under Contract No. DOT-HS-4-00945.

The objective of this study was to identify the problems of

drinking drivers which led to accident involvement.
This report has been reviewed and is approved by:
,-/\ . 7}

W. Garrett, Manager
Accident Research Division
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EXECUTIVE SUMMARY

The purpose'of this study was to delineate the problems of drinking
drivers in order to provide a basis for countermeasures. This was done by
profiling accident types for drinking drivers, and by contrasting them with

accident types for nondrinking drivers.

The primary data source was 7,421 police accident reports sampled
to obtain an approximately equal number of alcohol and nonalcohol related
accidents. Auxiliary data included 344 telephone interviews and 1,773 driver

histories for subsets of the main data.

One of the major data elements was drinking status: normal - no
drinking or other impairment noted; HBD - had been drinking, but no citation
issued; and DWI - charged with driving while under the influence of alcohol.
Other data included driver and vehicle characteristics, and accident circum-
stances. Finally, each driver's accident involvement was recorded in terms of
the object struck, the behavior leading to impact and the reason for it, his
pre-impact path and that of the object struck, and driver culpability, or initial

responsibility for the acciient.

Accident configurations were studied in conjunction with accident
context factors to determine accident types. Nine specific accident types
were developed; four of them accounted for 70 percent of the culpable drinkers'

accidents.

Class R accidents involved running off the road (hence the Class R

reference) or striking a parked vehicle due to the failure to maintain one's pat
current path. Forty-two percent of the drinkers' accidents were of this type;
the nondrinkers had eighteen percent of their accidents in this way. Among the
culpable drinkers, 45 percent of these accidents resulted from lateral tracking
errors (moving into another lane) and 27 percent were due to control failures
(not associated with slippery road surfaces). The culpable drinkers' Class R
accidents occurred mostly on suburban or rural roads, straight roads, two

lane roads, dry surfaces, and at night. The drivers were mostly males with a
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high representation of ages 17 through 25. 1In contrast to the nondrinkers,
the drinkers had more Class R accident problems on suburban and rural roads,
on dry roads, and at night; males and ages 36 to 55 were overrepresented,

as were light trucks. -

Rear end accidents involved a vehicle continuing along its path

to strike a slower or temporarily stopped vehicle ahead; tailgating accidents
were not included here. The rear end accidents accounted for fourteen
percent of the accidents among culpable drinkers and eighteen percent among °
culpable nondrinkers. For the drinkers, 88 percent of these accidents were
due to driver errors involving information failures. The drinkers' rear

end accidents occurred most often in suburban areas, on straight roads,

on dry pavements, and on lighted roads at night. The drivers were mostly
males with a high representation of ages 21 to 25. In comparison to the
nondrinkers, the drinkers had significantly more rear end accidents on dry
and wet roads and at night; there was an overrepresentation of males, ages

36 to 55, and automobiles as opposed to trucks.

Stationary target ahead (STA) accidents generally involved con-

tinuing along one's path tg strike a parked vehicle ahead. They accounted

for eight percent of the drinkers' accidents and four percent for the non-
drinkers. Similar to rear end accidents, 87 percent of the drinkers'
involvements were associated with information failures. Among the drinkers,
these accidents most often occurred in urban areas, on straight roads, on

two lane roads, on dry pavements, and on lighted roads at night. The drivers
were mostly males with a high representation of ages 21 through 25. 1In
comparison with culpable nondrinkers, nighttime accidents were overrepresented

as were males and light trucks.

Parallel opposite-lateral move (PO-IM) accidents typically involved
a lane departure (but not a turn) to the left to strike an oncoming vehicle.

They accounted for seven percent of the drinkers' accidents and five percent
of the nondrinkers' accidents. For the drinkers, 76 percent were due to

lateral tracking errors, eight percent were due to undifferentiated information
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failures or slippery road control failures, and seven percent were due to
primary control failures. Among the drinkers' PO-LM accidents, most occurred
in suburban areas, on straight roads, on two lane roads, on dry pavements,
and at night. Males were predominant, and there was a high representation

of ages 21 through 25. In contrast to PO-IM accidents for nondrinkers, the
drinkers were overrepresented on curves, dry roads, and at night; there were

significantly more males and drivers in the 36 to 55 age group.

Considering all accidents, irrespective of the particular config-
uration, drinkers had most of their problems with nonintersection accidents,
on dry roads, at night, on lighted roads, on two lane roads, on straight
roads, and on suburban and rural roads; most of the drivers were males
with an elevated representation of ages seventeen to 25. Six percent of the
vehicles were trucks. Adjusting for these general effects, and in comparison
to the nondrinkers, factors specific to individual accident types were found.
These factors were straight roads, daytime, and lighted nighttime roads for
Class R accidents; straight roads for rear end accidents; urban areas, multi-
lane roads, and ages 56 to 65 for STA accidents; and urban areas, multilane

roads, dry surfaces, lighted roads, and ages 36 to 55 for PO-LM accidents.

Aside from the detailed specification of accident types, a number
of other conclusions were reached. First, the drinkers had extremely high
culpability rates. That these rates were high even in situations where they

were low for nondrinkers underscores the undesirable effects of alcohol.

Second, a comparisonAof accident configurations for culpable
drinkers and nondrinkers showed the drinkers more often initiated their
accidents in low demand situations. For example, their accidents often
involved simple lane maintenance failures, but few involved turning in
front of oncoming traffic, backing up, or starting into an intersection.
The lane maintenance problem is one which might benefit from engineering

countermeasure considerations.

v ZS-5547-V-1



Third, thé DWI's were often more similar to the nondrinkers than
were the HBD's, Among these three groups, the HBD accidents most often
involved running off the- road, control failures, and citations for high
speed or reckless driving. This tended to imply an excessively carefree
attitude or mood for the HBD's.

These low demand and mood related considerations suggest an inverse

relationship between perceived risk and accident involvement. If this is

the case, it implies that further consideration should be given to psychological

or perhaps even pharmaceutical approaches to the problem. Other potential
methods include believable driver education regarding the risks attendant to
drinking and driving, increasing the actual risk of loss via licensing and
judicial measures, and drunk driver warning systems which call attention to

the vehicle if the driver fails a drinking effect test.

Fourth, accident drivers with previous trqffic-related alcohol

convictions were more often culpable in their recent accidents than were other

drivers. This was almost totally due to their higher incidence of drinking in-

the recent accidents. This, then, underscores the need for help from judicial

and licensing approaches to the drinking driver problem.

vi ZS-5547-V-1
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INTRODUCTION

The problem of.the drinking driver has been recognized for over
half a century. During that time, the effects of alcohol on driving and ac-
cidents have been extensively studied. However, most of the studies of ef-
fects upon performance have been conducted in the laboratory, and thus had
questionable application in the real world. On the other hand, most accident
studies have been limited to statistical measures of accident and injury

frequencies and rates.

As a result, the generally held view is that drinking and driving
is hazardous, and the major remedial effort has been to reduce the frequency
of such occurrences. Much of this effort has been directed through the
ASAP endeavors which have focused upon enforcement, rehabilitation, and public

education.

In contrast, the goal of this study was to examine accident data in
order to provide a more detailed description of the drinking driver problem
and to delineate the needs #or countermeasures. Specifically, this involved
the investigation of (1) how the accidents occurred, (2) the driving
situations in which they occurred, and (3) the characteristics of the drivers
involved. Using these data, drinking accident drivers were profiled and
compared to nondrinking accident drivers. In this way, determinations were
made of the problems of drinking drivers, their special problems in comparison
to normal drivers, and those conditions in which drinking drivers were a

problem.

1 2S-5547-V-1



SUMMARY OF FINDINGS

Almost all fiﬂdings were based on the study of culpable driver/
vehicle units in accidents. The culpable unit is the one that initiated, or
was responsible for, the accident sequence. By studying these drivers, the

analyses focused on the driver who "caused'" the accident.

Driver and Vehicle Characteristics

Driver Sex

The vast majority of culpable drinking drivers were males; only ten
percent were females. For culpable nondrinking drivers, only 73 percent were

males; thus, there was an overrepresentation of males among the culpable

drinkers.

Driver Age

Driver age effects were more complicated. Among the culpable drink-
ing drivers, the 19 and 20 y#ar old drivers were most highly represented. On
the other hand, for normal culpable drivers, the most highly represented group
was' the 17 and 18 year olds. In fact, in comparison to the nondrinkers, the

drinkers were found to be overrepresented in the 21 to 55 age range, and not

among the younger drivers. It was also found that among drinkers older than 25,

there were more DWI's* than HBD's**

* DNI's: Drivers cited by the police for drinking/driving violations.
** HBD's: Drivers reported by the police to have been drinking, but no
citation was issued.

2 ' 7S-5547-V-1
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Vehicle Type

Cars were compared to light trucks and heavy trucks in terms of
culpable accident involvements. The most notable finding here was that drivers
of heavy trucks represented only one-half of one percent of the drinkers as
compared to five percent of the nondrinkers. In other terms, while 17 percent
of the car drivers were drinkers, and 20 percent of the light truck drivers

were drinkers, only two percent of the heavy truck drivers were drinkers.

Driver History

It was found that the proportion of drinkers among accident drivers
increased with the number of previous accidents, the number of previous non-
alcohol driving convictions, and the existence of at least one previous alcohol
driving conviction. While eight percent of the accident drivers without previous
alcohol convictions were reported as drinking in their accidents, for those with
at least one previous alcohol driving conviction, fully 36 percent were drinking

in their accidents.

It was also found that these previously convicted drivers were more
often culpable in their accidents (38 percent for no convictions versus
56 percent for those with at least one alcohol driving conviction).
Essentially all of this difference was accounted for by the fact that
those with previous convictions were more likely to be drinking, and drinkers
were more likely to be culpable. The culpability rate was uniformly low for
nondrinkers irrespective of previous convictions, and uniformly high for

drinkers irrespective of their previous convictions.

3 Z5-5547-V-1



Accident Situations _

Situational énalyses showed drinkers, in comparison to nondrinkers,
had a higher proportion o6f their accidents at night, on unlighted roads, in
rural areas, on two-lane roads, on curves, on dry roads, and not at inter-
sections. These results, then, showed the drinker to have had relatively more
accidents than nondrinkers in situations characteristic of low traffic conflict,

rural roads.

Culpability Analyses

The likelihood of being culpable, or initiating the accident sequence,
was determined for drinkers and nondrinkers as a function of the situation in
which the accidents occurred. For technical reasons, single and multivehicle
accidents were analyzed separately. In all instances, the drinking drivers
were more often culpable than the nondrinkers by a wide margin. In fact,
the culpability rate of the drinkers was so high that it overwhelmed all
situational effects except one. (Drinkers were more often culpable on

curves than on straight roads.)

A culpability ratio measuring the extent of the greater culpability
for drinkers was analyzed as a function of situational variables. The ratio
was higher (1) on dry roads compared to wet, and wet roads compared to ice or
snow covered roads; (2) on multilane versus two-lane roads; (3) on straight
versus curved roads; and (4) in clear versus rainy weather. The basis for
these effects was that some situations were less conducive than others to
culpability among nondrinking drivers; but the drinking drivers received little
or no benefit in them. That is, although for normal drivers, nonslippery road
surfaces, multilane roads, straight roads, and clear weather were less conducive
to culpable behaviors leading to accidents, the propensity toward culpable acci-

dent involvements by drinkers effectively wiped out these benefits.

4 2S-5547-V-1
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Accident Characteristics

Class R Accidents

For drinking drivers, 42 percent of their accidents involved striking a
stationary target (usually the road edge or a parked vehicle) located toward the
front but to the side of the vehicle's path. The subject vehicle left its path
due to a lateral move as distinguished from an intended turn. Because most of
these accidents were a run-off-road type, they were referred to as Class R
accidents. The 42 percent for the drinking drivers can be contrasted to 13

percent for nondrinking drivers.

These Class R.accidents accounted for the largest proportion of ac-
cidents for drinking drivers under 21 years old in rural areas (66 percent).
Under similar circumstances, but considering only nighttime accidents, they
accounted for 68 percent of the accidents. They were least frequent for
drinkers among daytime urban accidents (18 percent), and accounted for only

25 percent of all urban drinking accidents.

More generally, the Class R accidents accounted for a larger pro-
portion of accidents for the young, for nighttime accidents, for rural versus
suburban, and for suburban versus urban. Overall, there was little distinction

between males and females in this regard.

While the young drivers in rural areas had the highest frequency of
Class R accidents relative to all drinking accidents, they did not have the
largest absolute frequency of Class R accidents. This is simply because most
drivers were older than 20. Only 26 percent of the Class R drinking accidents
involved young drivers, the remainder involved drivers over 20. For them, 37

percent of the accidents were Class R.

5 2S-5547-V-1



Thus, while the above discussion pertains to the problems of
drinking drivers within specified conditions of age, sex, etc., they should
also be viewed in absolute terms. In the analysis of 1,025 Class R accidents
for drinkers, 922 (90 pe}cent) of the drivers were males, 884 (86 percent)
occurred at night, 759 (74 percent) involved the older drivers, and 498 (49
percent) occurred on rural roads. Over half of them (56 percent) involved
males over 20 at night. On the other hand, of these older male drinkers at

night, only 39 percent of their accidents were Class R types.

Rear End Accidents

The second most frequently occurring accident configuration for the
drinkers was the rear end accident in which the drinking driver continued a
collision course into a slower or stopped car ahead. Fourteen percent of the
culpable drinking drivers were involved in such accidents. For non-drinking
culpable drivers, rear end accidents accounted for 18 percent of the total.
This does not necessarily imply drinkers had a reduced propensity for rear
end accidents, but to some extent reflects the dominance of Class R accidents

for the drinkers.

Among the culpable drinking drivers, the rear end accidents occurred

more frequently for drivers over 20, during the day, and in urban and suburban

areas. Males and females showed little difference in this regard. There
were 259 daytime accidents for the older drinking drivers in urban and

suburban areas. Of these, 61, or 24 percent, were rear end accidents.

Although the proportion of rear end accidents was highest in these conditionms,

the preponderance of nighttime drinking was such that most rear end accidents

involving drinking occurred at night. There were 81 daytime rear end accidents

and 256 at night. Thus, while drinkers had a greater propensity for these
accidents during the day, the greater problem in absolute terms existed at

night.

6 25-5547-V-1
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Stationary Target.Ahead

Eight percent of the culpable drinkers' accidents involved the
vehicle continuing along its path and striking a stationary target, usually
a parked vehicle. This accident type differs from those Class R accidents which
involved parked vehicles since the latter involved a lateral move to pre-
cipitate the accident. It differs from the rear end accidents in that they
included collisions with stopped vehicles, but not parked ones. The non-

drihking drivers had only four percent of their accidents in this way.

For drinkers, these accidents constituted 14 percent of all their
urban accidents. They were also somewhat more frequent among accidents in-
volving older drivers, male drivers, and among accidents occurring at night.
When all four of these factors were present, there were 403 accidents; of them

73, or 18 percent involved striking a parked car in the subject's path.

Moving Laterally to Strike an Oncoming Vehicle

The last accident configuration to account for more than five percent
of the drinkers' accidents involved moving, as opposed to turning, into an
adjacent lane and striking an oncoming vehicle; seven percent of the culpable
drinkers were involved in this way. This configuration accounted for five

percent of the culpable nondrinkers' accidents.

Relative to all accident configurations for drinking drivers, this one
occurred most frequently for females, during the day, in suburban areas.
However, only 14 accidents occurred when all three conditions were met; of these,

three involved this class of lane departure accident.

7 Z5-5547-V-1



The Active-Passive Dimension

The analysis o€ nine accident configurations for culpable drinkers
and nondrinkers showed that the two groups of drivers tended to have accidents
which differed in a fundamental way. The drinkers had fewer of their ac-
cidents in situations where their attention was likely to have been drawn to
the task at hand. More specifically, they tended to initiate relatively fewer
accidents when a maneuver was planned (e.g., turning), there was prior activity
(e.g., stopping), the situation inherently required increased caution (e.g.
intersections), or some effort would have been required to avoid the accident.
Briefly, the drinkers less often initiated accidents in conditions requiring

their attention, and more often initiated accidents in nondemanding situations.

Considering these findings and those implying characteristically
rural accidents for drinkers, the question was raised as to whether one of
these two factors accounted for the other. An analysis of the proportion
of drinking drivers in the various configurations in urban, suburban, and rural
areas showed a greater representation of drinkers in suburban and rural areas
for most accident types. On the other hand, the configurations accounted for
a much greater part of the variation in the proportion of drinkers than did
location. Perhaps most importantly, the tendency for drinkers to be over-
represented in passive, low demand accidents was observed in all three types

of locations, including urban locations.

Critical Reasons

The reasons for drivers' activities leading to culpable accident in-
volvements were analyzed as a function of driver status. Because police reports
were used in this study, only general categories of critical reasons were
analyzed. Sixty-five percent of the culpable drinkers were involved due to
tracking errors; i.e., the failure to maintain the intended vehicle path

either due to insufficient information or insufficient vehicle control, but
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exclusive of gross vehicle maneuvers reflecting an '"out of control" condition.

Fifteen percent of the drinkers' critical reasons were primary control

failures--the out of control condition referred to above.

In comparison to nondrinkers, the drinkers had-a higher proportion
of accidents due to primary control failures and driver breakdowns, but they
had a smaller proportion due to induced control failures (control failures

arising at least partly from slippery road surfaces). Finally, in comparison

to the HBD's, the DWI's had more tracking errors, but fewer driver breakdowns,

[i primary control failures, and induced control failures.

Police Citations

Analyses of police citations, excluding drinking citations, showed

that 23 percent of the drinkers were cited for rules of the road violations;
the figure for nondrinkers was seven percent. This difference was largely
i; accounted for by the greater frequency for the drinkers of high speed or

) reckless driving citations, and citations for lane departures. It was also
§3 shown that the greatest increment in speeding violations for drinkers versus

normals occurred for the younger drivers.

In looking at citations involving driving the wrong way on one-way

roads, almost all such violations were associated with drinking drivers.

However, there was only a total of eleven one-way citations among 6,780 ac-

cident drivers.

Context Factors

Accident location, road curvature, number of lanes, road surface

condition, day versus night, road lighting, driver sex, driver age, and vehicle

L
i

type were analyzed for each of the nine accident configurations, for some
combinations of configurations and critical reasons, and for selected critical

- reasons. Each analysis provided the distribution of these context factors for
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drinkers and nondrinkers, and measures of drinker effects both before and after
adjustment for drinker effects derived from accidents in general. In this way, l

drinker-nondrinker differences specific to each configuration were measured.

Additionally, the proportion of drivers who were drinking was provided for each i
combination of context factors and configurations. l

The results were numerous and highly detailed. Only some examples are

?4

given here to provide the flavor of the findings. The interested reader is

referred to the Context Factor section of the text.

DI

One accident configuration involved vehicles moving to the rear and

continuing along a collision course to impact. Of these accidents, the drinkers
had sixteen percent more than did the nondrinkers in lots (parking lots, service
stations, etc.). When considering all accidents, irrespective of configuration,
the drinkers had one percent less in lots. Thus, there was a seventeen percent
drinker effect specific to these rearward accidents, thereby reflecting a
propensity for drinkers to have such accidents in lots. In contrast, the
drinkers were less likely than nondrinkers to have their rearward accidents

while backing out of driveways.

Another result was that when considering all accidents, drinkers had
43 percent more accidents at night than did the nondrinkers. However, when
considering accidents in which the culpable driver had stopped and then
started into cross traffic, the drinkers had 60 percent more at night. For
this configuration, then, the drinkers had an overrepresentation of nighttime
accidents which was mainly attributable to general accident propensities, but
which also contained a large component specific to these intersecting path-

start accidents.
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(: - The intent of this kind of analysis was to provide a basis for
. determining whether countermeasures for accidents in a given setting are best
[‘ directed toward general drinker propensities or toward effects associated

with the specific accident configuration.

The example of rearward accidents suggests that the drinker's problem
in lots is better approached by countermeasures specific to the rearward con-
figuration in lots rather than countermeasures directed toward all accidents’
in lots. On the other hand, countermeasures for intersecting path-start ac-

cidents would be more beneficial if directed toward the general nighttime,

alcohol accident problem as opposed to nighttime problems peculiar to in-

E* tersecting path-start accidents.

Interviews

Telephone interviews were conducted with a sample of culpable

drivers. There was no significant difference when comparing the driver

status distribution in this sample to the sample from which they were drawn.

The major finding here was technical in nature. Of the interviewees who

g, TN
-

admitted to drinking before their accidents, only approximately 15 percent were

not reported as drinking by the police. This implies the potential under-

é.q’ iR !'»1-
v ¥

reporting of drinking by the police was quite. limited, and was not likely to

be a major source of bias in the analyses in this report.

Other interview findings showed HBD's were more often involved in

accidents 11 to 50 miles from their homes than were cited drivers and non-

drinking drivers. This agreed with other findings showing the HBD's
to have more rural accidents. There was, however, no important difference
in familiarity with the accident road across driver status groups. This

suggested the HBD's also had more exposure in this distance range. It was

also shown that lack of familiarity with the road could not have been a

major contributor in many accidents since approximately 85 percent of the

| St

drivers in each of the driver status groups had driven the accident road at

least a few times per month.
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Finally, among the interviewed drivers, the incidence of drinking in
their accidents decreased from 67 percent for those who had not ccmpleted high
school to approximately 45 percent for those who had completed high school

and had additional vocational or college training.

DWI's Versus HBD's

Since a blood alcohol level of 0.10 percent or higher is the police
officer's most objective basis for justifying a citation, one might well expect
the DWI's to have suffered greater impairment than the HBD's. In turn, one
could expect the proportions in the analyses to have aligned themselves in a
DWI-HBD-normal ordering. This was often not the case. In almost all analyses
of accident characteristics, driver behaviors, police citations, and accident
situations, approximately half or more of the comparisons showed DWI's were
more similar to the normals than were the HBD's.

Some of the more notable departures from the expected ordering are:
(The percent of involvements is given in order of DWI-HBD-normal.)

Class R Accidents: 36-48-18
Rear End Accidents: 15-12-18
Primary Control Failures: 12-20-7
High Speed and Reckless Driving Citations: 6-10-3
Two Lane Roads: 65-80-60

Such departures may suggest that the DWI is more concerned about his
condition (he probably has greater fear of an accident or of the police), and
therefore makes greater attempts to be cautious thereby emulating, to some

extent, the nondrinking driver. The HBD's, unconcerned about a few drinks, seem

more carefree. This is suggested by their higher incidence of Class R accidents,

control failures, and high speed or reckless driving citations.

12 Z5-5547-V-1
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Drinker-Nondrinker Similarities

While the major focus of this study was the problems of drinkers and
their differences from nondrinkers, in many instances there were similarities
between the two groups. In both groups, the most frequent object struck was
another motor vehicle. Considering accident configurations, Class R followed
by rear end accidents were most frequent. Both had more speeding violations
for the young. Both had an overrepresentation of the young in accidents. Both

groups had many more male than female drivers. -

Other similarities were highest accident frequencies on two lane
roads, on straight roads, in clear weather, and on dry roads. For both groups,
approximately half of the accidents were within three miles from home and ap-
proximately 85 percent of the drivers had driven the accident roads at least

a few times per month.
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CONCLUSIONS

In this study; the serious nature of the drinking-driving problem
was best measured by culpability rates. Ninety to 95 percent of the drinkers '
were responsible for the initiation of the accidents in which they were in- t
volved. Furthermore, in considering situations where nondrinkers had low
culpability rates, the propensity of the drinkers for culpable involvement w ]

almost completely dominated those situational benefits.

It should be noted that previous experience of CFSI accident in-
vestigators suggests some police reporting bias exists against drinking acci- ]
dent drivers. However, the primary nature of this bias is not so much to '"nail"
the drinker, but to emphasize his responsibility if, indeed, he was at fault.
This could have had some influence in determining culpability in the accident
analysis process, but such biases would certainly be an order of magnitude il
_smaller than the effects noted above. In an earlier study (Perchonok, 1972), ;

where 80 percent of the accidents were investigated in-depth, the culpability

L

rate for drinkers was also over 90 percent.

&
Regarding accident types, the most frequent problems for culpable

drinkers, and therefore, the greatest needs for countermeasures, were (1) Class

R accidents, (2) rear end accidents, (3) accidents where an in-path parked vehicle

was struck, and (4) accidents involving a move to the left thereby striking an

oncoming vehicle. The Class R accidents were, by far, the most frequent accident

type for drinkers. When drinkers were compared to nondrinkers, they were found

to have proportionately more Class R accidents and more accidents involving lé
collisions with parked cars in their path. The drinkers had proportionately -
fewer accidents starting into intersections, continuing into intersections, and

turning left in front of oncoming traffic.
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‘The drinkers' accidents were also characterized in terms of situational
factors and driver and vehicle characteristics. The drinkers had most of their
accidents between, not at; intersections, on dry roads, at night, on lighted
roads, on two lane roads, on straight roads, and in suburban and rural areas;
most of the drivers were males and there was a high representation of ages

17 to 25; 94 percent of their vehicles were automobiles.

In comparison to nondrinkers, the drinkers had proportionately more
nonintersection accidents, accidents at night, on unlighted roads, on two lane
roads, on curves, in rural areas, and proportionately fewer accidents on icy
or snowy roads; males and ages 21 to 55 were overrepresented, and heavy trucks

were underrepresented.

These context factors were analyzed in conjunction with the accident
configurations to determine in more detail high frequency accident types as
target groups deserving countermeasure attention. The resultant mappings of
accident types took several forms including the distributions of context
factors for each configuration for drinking drivers, differences between
these distributions and those for nondrinking drivers, these differences
adjusted for general effects, and the proportion of drinkers for each
combination of configuration and context factor. Because of the multifaceted
nature of these findings, they are not readily susceptible to a simple summary

and the reader is referred to the individual analyses for specifics.

As explained in the text, each of these sets of statistics has a
different meaning. For example, there is a clear distinction between the
problems of drinking drivers and differential problems derived from drink-
nondrinker comparisons. To illustrate, Class R accidents were a major problem
for drinkers; in addition, the problem was much greater than for nondrinkers.
Rear end accidents were also a problem for drinkers, but no more so than for
nondrinkers. Thus, drinkers need help regarding both Class R and rear end
accidents; however, while drinkers appeared to have a particular problem with

Class R accidents, this was not shown to be true of rear end accidents.
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In reviewing these analyses, the reader is also reminded that the
results do not reflect accident rates; that is, they were not adjusted for

exposure. Rather, the findings portray the combined effects of exposure and

accident propensity. However, because the analyses were restricted to culpable

drivers, the findings are focused on those drivers who were instrumental
in precipitating their accidents.

Fihally, it is important to note that the data were collected in
Western New York and generalizations to other areas must be made carefully.
For example, that drinkers had approximately one-tbird of their accidents in
urban areas was strongly influenced by the geographic character of the sample;
in contrast, however, for comparisons between drinkers and nondrinkers such

effects tend to cancel out.

In the following, some of the more general results are discussed
in terms of implications for countermeasures and further research. No
attempt is made here to justify countermeasures via cost/benefit analyses,
rather, a less rigorous approach is taken. Simply, do the findings suggest
any potentially useful countermeasures for further consideration? Even
from this viewpoint, the problem is made difficult by the nature of drinkers'
problems: specifically, the propensity of drinkers to have accidents
in low demand situations. If drinkers frequently suffered ffom overload

problems, then the task would clearly be to simplify the driving situation.

But this is not the problem, and it appears that simplification of the stimulus

universe might, in fact, be counterproductive. Indeed, the very problem is
that drinkers had most of their accidents in simple situations. The only

recommendations here are based on the fact that drinkers were underrepresented

in those situations where their attention was brought to focus upon the driving

task. In this regard, a large portion of their accidents, including Class R
and left-hand moves toward oncoming vehicles, reflected failures in simple

lane maintenance activities. This brings to mind improved lane delineation.
Possibly active delineation techniques, in which drivers would be warned of

impending out-of-lane moves, could be cost effective. Possibilities range
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from improved visual detection properties of delineators, to delineators
generating tire noise, to slightly raised delineators providing mechanical
feedback to the driver, to electronic detection of lane edges. Note that

such techniques would be effective primarily with shallow angle lane departures
where time for corrective maneuvers could be available. The frequency of
shallow angle departures as well as specific delineation approaches could be

studied in more detail using in-depth accident data.

Regarding rear end accidents, most occur at intersections. Perhaps
early warning to drivers approaching intersections would be fruitful. For
example, those signalized intersections which are controlled by induction
loops, or the like, could also provide active upstream warning to approach-

ing drivers. Storage lanes for left turning vehicles would also be effective.

That there were many more rear end accidents than accidents involving
citations for passing through traffic control signs and signals, suggests
drivers do a better job of recognizing signs and intersections than stopped
vehicles. This may reinforce the concept of active signals upstream, or it
may suggest the need for improved rear lighting for stopped vehicles. Note,
in this latter instance, the countermeasure resides with the '"other vehicles'",

not the culpable one.

Third, it is possible that if drivers understood the nature of this
problem, their responsiveness to traffic controls or intersections could be

extended to vehicles stopped at intersections.

One more point regarding these approaches: the examples of
potential countermeasures were in no way specific to drinkers; they
could be applicable to all drivers. Indeed, thé concept of finding
problems more or less unique to drinkers may, in many instances, be

unduly restrictive.
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There are, however, a family of countermeasures which are specific
to drivers who are drinking. They are the various ignition interlock systems
involving breath testers, short term memory testers, and tracking testers.
The basic problem with these devices is that they produce false positives and
raise legal issues regaréing the right to drive. One way to resolve these
difficulties is to reduce the effect of a failed test. For example, a test
failure could activate a warning light observable to other drivers and to
the police. It could preclude ignition only if the system were tampered with.
In this way, the risk to the drinking driver of being stopped by the police
would be considerably increased. If the trip were an absolute necessity
(an emergency, for example), and the vehicle were stopped by the police,
the police could then assist the driver. In the case of a false positive,

only inconvenience would be involved.

It would be reasonable to have such systems installed only on
vehicles owned by convicted drinking drivers; as part of their punishment,

they would bear the cost of equipment and installation.

There are a number of findings which show that there were

certain factors which limited the alcohol problem. They may point the way for

broader application of similar approaches. For example, that the DWI's often
had patterns approaching those of nondrinkers implies that the more heavily
drinking drivers do, to some extent, recognize the risks of their condition.
Complementing this was the lsw incidence of induced control failures for DWI's
and the generally low frequency of accidents on icy and snowy roads for both
DWI's and HBD's. Finally, the very small numbér of drinking accidents for
truck drivers supports the same view. Although it is not known whether these
effects were due to limited exposure when drinking, limited drinking when
driving, or special caution when drinking and driving, the point is that when
perceived risk was high, there were those who took useful steps to limit it.
Another finding which strongly supports this viewpoint was the relatively
lower frequency of accidents for drinkers, in comparison to normals, in

situations where the driver's attention was drawn to the driving task. Thus,
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there may be benefits, in terms of reduced alcohol accidents, if the perceived

risk of drinking and driving were increased for all drivers. While the story
is an old one, this means sincere efforts to improve educational ef-

forts, punitive techniques, and perhaps driver licensing.

Regarding education, perhaps improved knowledge of drinking effects will

help drivers to help themselves. Regarding punitive efforts, it seems reasonable
tz to impose more substantial economic penalties on drunk drivers. For repeaters,
2 licensing techniques may be more appropriate. While some people will drive
. without a license, others will not. In extreme cases, it has been suggested
t: that vehicle registration be suspended or, if necessary, the vehicle im-

pounded. One target group here could be those drivers with previous drinking

convictions who were drinking in later accidents. While the imposition of
effective penalties has been limited in the courts, it should be recognized
E; that a heavy truck driver working for a large firm risks his livelihood by
drinking and driving; it seems, therefore, that increased punitive risks for

i . . .
E; other drivers should not be dismissed as untenable.

There are a number of lines of inquiry which are suggested as a
result of this study. The results showed HBD's had greater relative fre-
quencies of class R accidents, of control failures (both primary and induced),

and speeding and reckless driving violations than DWI's. If, in fact, the DWI's

*,
i

A

- had more to drink or greater BAL's than the HBD's, these results suggest the

{_ real problem may be more one of mood effects of alcohol rather than impairment,
per se. Again, the relatively lower involvements for drinkers in more demand-
ing situations also support this view. That is, the drinker's impairment can,
to some extent, be mitigated if the driver attempts to be cautious. It appears
the DWI, on average, more often perceived the need for increased caution,
whereas the HBD may have beesn less fearful of accidents or the police, and

therefore, provided little compensation for his condition.
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If this hypothesis is correct, it suggests the need to incorporate
it in our thinking about the drinking problem. If drivers with high BAL's
can act cautiously and if those with low BAL's tend not to, then the relation-
ship between BAL and mood needs to be better understood, as do means for
altering moods. Most experimental work on drinking and driving has focused
on impaired tracking ability, split task performance, etc. Yet, the best known
limitation of these efforts has been their questionable application to the
real world. In particular, it is extremely difficult to elicit real world
mood effects in experimental subjects. None the less, it seems clear that
such studies, probably performed outside the laboratory, are needed. A second
approach which may merit research consideration is the application of

pharmaceutical methods prior to driving after drinking.

Another area of inquiry is based on the results showing that drinking
drivers need not have a severe alcohol-accident problem. What are the motives
here? Is it fear of accident involvement? Is it fear of the police and en-
suing penalty? Is it some sort of generalized concern for doing what is right?
Indeed, how many drivers are concerned about drinking and driving at all? It
would seem one of the most constructive approaches to the drinking driving

problem is to determine the motives that can reduce it.

The data indicated drinking drivers had serious lane maintenance
problems as exemplified by class R accidents. Furthermore, results implied
that the drinking driver can exert useful caution when he is aware of the
need. It is therefore recommended that detailed accident reports be studied
to determine whether conditions in general and departure angles in particular -
would allow sufficient time for drivers to correct their paths if methods
alerting the driver to lane delineation encroachment were available. In this
regard, it might be well to distinguish lane departures associated with the

lapse of control versus loss of control.

20 25-5547-V-1

——————

Py

g e

*7
b



Regarding accident research in general, many questions remain about
the nature of alcohol accidents. There is a need for a more thorough under-
standing of the reasons for accident involvement by drinkers. A more detailed
examination of the relationship between accident characteristics and accident
situations could be expected to shed more light on the problems of drinkers.
In-depth driver interviews gathering information on accident driver moods seems
indicated. In terms of the current data set, it is clear that the information
therein exceeds that which has been utilized. Indeed, while this study focused
upon the drinking driver, there is much information in the data set pertaining

to normal drivers which does not exist in the current literature.

Finally, results suggested that the increase in perceived risk tends
to limit the alcohol accident problem. This suggests greater penalties for
convicted drinkers. On the other hand, the reticence of judges and juries to
mandate large penalties is well known. Apparently, greater effort is needed

in determining meaningful penalties which are also palatable to the courts.
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METHODOLOGY

Data Collection

»

Data were collected in the eight contiguous counties comprising
Western New York. The counties are: Allegany, Cattaraugus, Chautauqua, Erie,
Genesee, Niagara, Orleans, and Wyoming. The major cities in this area are

Buffalo and Niagara Falls. A map of the area appears in Appendix A.

The primary data source was police reports. They were sampled
directly from police files and duplicated for use at CFSI. It was desirable

to obtain a sample in which half the accidents involved drinking, and half not.

From previous data, it was estimated that the police reported at least one

. driver had been drinking in approximately ten percent of the accidents. Thus,
. it was decided to include all accidents involving reported drinking and one
out of every nine nondrinking accidents. The latter was accomplished by a
systematic sampling of every ninth nondrinking accident report.

Case selection was performed by CFSI personnel. The sampling

process required an examination of each of the approximately 40,000 reports

_to determine if the accident belonged to the drinking or nondrinking subsample.

In some districts, where the reports were filed by location rather than year,
the process was particularly tedious. Nonetheless, the process was maintained
at all police departments so as to develop samples quite nearly representative

of the Western New York area for one full calendar year (1973).

It cannot be said that every police agency was included. First,
many agencies do no accident investigation work. Second, some agencies were
so small that their inclusion would have been of little value.. Of the 50

agencies requested to participate, 48 did so; one refused, and the files at

the other were not sufficiently well organized so as to allow confident sampling.

Comparison of the number of accident reports generated by the nonparticipating
agencies with those represented by the data suggests less than five percent
of all police reported accidents were excluded. As such it was deemed ap-

propriate to treat the data as if all of Western New York were represented.
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Other data sources included a BAL file, New York State driver history
data, and telephone interviews. The BAL file is a central data set containing
blood alcohol levels for drivers charged with DWI by most police jurisdictions
in Erie County. The BAL's were derived almost exclusively from breath tests,

although in some instances blood was used.

Driver history data was based on 'CFSI's merged accident file
obtained from the New York State Department of Motor Vehicles. The accidents
in this file are derived from those police reports sent to Albany by the local
agencies plus all driver reported accidents. (Most local police agencies forward
only the reports of the more severe accidents.) DMV, when possible, matches
drivers and vehicles in these accidents with the corresponding drivers in their
driver license file and vehicles in the vehicle registration file. The
resultant merged file was obtained by CFSI for its NHTSA Tri-Level Accident
Study.

Police reported accidents in the DMV file were then matched with
those sampled from the police records. This process utilized accident county,
month and date, hour, and driver age and sex to produce reasonably stringent
rules for matching accidents. When a good match occurred, driver history in-
formation was taken from the DMV file and added to the tape for this study.

The final data source was telephone interviews of drivers in the
original accident sample. The drivers were randomly selected from all culpable*
drivers in Erie County accidents in the original sample. Once selected, contact
with a driver was repeatedly attempted; calls were made during the day and
evenings, and when needed, appointments were made for return calls. Approxi-
mately three- eighths of those selected could not be contacted, and one-eighth
refused to cooperate. The result was a sample of approximately 400 interviews.
A copy of the interview format is in Appendix B.

* A culpable driver is one who initiated the accident sequence. Culpability
is discussed more fully in the Findings section.
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Data Processing and Data Elements

Police Teports were coded in a format allowing analysis with either
the accident or the vehicle as the statistical unit. The data from each
accident consisted of one record containing accident data (i.e., data describing
the conditions in which the accident occurred) and one record for each motor
" vehicle involved. The coding was performed in two separate steps. The routine
coding involved all those data items which appeared more or less explicitly .
on the police forms. The accident and vehicle forms for the routine coding

appear in Appendix C.

The second coding step was performed during the same time period by
a separate group of analysts. This effort involved the coding of the causal
structure, a description in a structured format of the way each vehicle
was involved in its accident. The coding form for the causal structure appears

in Appendix D as does a description of the causal elements.

The causal structure ailows for a very wide variety of combinations
of its elements. In order to simplify the analysis of these data, related
elements were studied empirically in terms of the frequencies of the various
combinations in the current data. In this process new codes were computer
geneiated which reflected the most frequent combinations of the individual
elements. This resulted in five variables with highly concentrated information.
The first was the accident configuration; it gives the path of the subject
vehicle along with the location and relative path of the target. (The target
signifies the thing "struck', be it another vehicle, a pedestrian or bike,
train, animal, road departure, or rollover, whichever occurred first.) The
second was the critical event specifying what the driver/vehicle unit did to
create a condition such that, short of highly skilled maneuﬁers, an accident
would occur. Examples are start, wide left turn, and continue. The third
variable was the critical reason; it describes the condition allowing or
eliciting the critical event. Examples are information failure, external

influence, and control failure due to slippery roads. The fourth and fifth
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[: variables were the prior event and the prior reason; they were based on codes
allowing the case analyst to describe behaviors preceding the critical event if
tg if added to the accident description.

A final part of the causal structure which received frequent use is,

culpability. This concept is based on the premise that drivers rely heavily

on their expectations. They expect vehicles to stay in their lanes, to stop.at

stop signs, etc. Without the validity of such expectations, safe traffic
flow would not be possible. Thus, a situation is said to be abnormal if the
Eg expectations of a hypothetical, normal driver would be violated. The first

driver/vehicle unit to create an abnormal situation is said to be culpable.

The data resulting from the routine coding and the causal structure

were rigorously monitored using three computer edit programs. The first

two checked for illegal codes and inconsistencies within the routine data
F and within the causal coding. Because of the logical relationships among
£§ the elements in the causal structure, the resultant data could be very
8 " effectively edited. The third program checked consistency between the routine
Ei codes and the causal codes.) Because these two coding steps were performed in-

dependently, errors in coding which would not be detected in the first two
edits were detected in the third.

One point of particular importance refers to the terms used to describe
driver status with regard to drinking. Since driver status was used in almost all

analyses, a clear definition of terms is necessary. The levels of driver status

were determined on the basis of both drinking citations and reported driver con-

dition. The first level was used whenever the driver was charged with operating

a motor vehicle while his ability to do so was impaired, while his blood alcohol
level was .10 percent or higher, or while he was intoxicated; impairment due to
the use of drugs was not included. This level, for convenience, is referred to
throughout this report as DWI, and drivers so charged are called DWI's. The
second level was used whenever the driver was reported to have been drinking

but did not receive any of the three alcohol related charges specified above;
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this level is labeled HBD. Together the HBD's and the DWI's constitute the
drinkers in the sample; throughout the text the term is used this way. The
third level of driver status includes those drivers who were not reported as
drinking and for whom there was no other indication of impaired condition such
as drug use, ill, asleep, etc. For lack of a better term, these drivers are

referred to as normals or nondrinkers.

Thus, driver status has three levels: DWI, HBD, and normal. It can
be expected that a large majority of the drivers in the first level had con-
sumed enough alcohol to meet or exceed the .10 percent blood alcohol level.
This follows from the fact that many alcohol charges are contested by drivers
so that, in general, the police officers will not cite a drinker unless he is
quite certain of his grounds. To verify this, BAL's for DWI's in Erie County

were tabulated. They are shown in Table 1.

TABLE 1

Blood Alcohol Level for DWI's

> Cumulative Percent

BAL (%) Frequency for Known BAL

0.0 S 0.6
0.01-0.03 11 1.8
0.04-0.06 15 3.6
0.07-0.09 48 9.1
0.10-0.14 171 28.8
0.15-0.19 291 62.3
0.20-0.24 208 86.3
0.25-0.29 84 96.0
0.30-0.34 28 99.2
0.35-0.39 © 6 99.9
0.40 and more 1 100.0
Drugs 3
Refused Test 167
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These data show that of 868 DWI's where BAL was known, nine percent
tested below the .10 lével; conversely, 91 percent were .10 or higher. Of the
nine percent, it is not Known whether the investigating officer misjudged the
condition of the driver, the test was inaccurate, the driver was impaired due
to drugs but tested for alcohol, or the driver was indeed impaired due to
alcohol and this BAL was, nonetheless, below .10. In any event, the data

clearly show that most DWI's had BAL's equal to or greater than .10 percent.

If an investigating officer is not convinced that a driver will
fail a breath test, he is likely to report only that the driver had been
drinking, thus placing the driver in the second driver status category. It
is also known through informal discussion with the police that the drinking
status of such drivers may be ignored or overlooked so that some drinkers may,

in our data, be classified as normal (assuming no other deficiency).

Thus, DWI's, HBD's, and normals can be characterized in the following
ways. On the average, the DWI's could be expected to have higher BAL's than
the HBD's. Essentially all drinkers (the DWI's plus HBD's) had consumed
alcohol; possible exceptions are those drivers, particularly the HBD's, who
had used drugs but were reported by the police officer to have been drinking.
One can assume that many of the normals, in fact, had consumed alcohol.
Nonetheless, it is reasonable to assume the normals were, on the average, less
impaired than the HBD's. Thus, in the remainder of this report it is assumed
that the drinkers formed a homogeneous group who in fact had been drinking,
and that,on the average,DWI's were more impaired than HBD's who were more

impaired than normals.

Finally, it should be noted that in comparisons across driver status
levels, differences are better thought of as the effects associated with
drinking drivers rather than with drinking, per se. The reason is that
people who drink and drive may be characteristically different than those
who do not. Thus, in comparing drinkers to normals, differences may be due to
both alcohol consumption and these characteristic differences. Of course,
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this is as it should be. Since we are interested in the problems of drinking
drivers, it would not be realistic to isolate the effects of drinking alonme;
rather, we are interested in drinking within the context that it occurs in

»

the real world.

Sample Description

Following the procedures described above, a total of 7421 accident
reports were collected. Of these, 3579 accidents involved drinking, 3842 did
not. The drinking accidents essentially constituted the population of police

reported drinking accidents in Western New York. The non-drinking accidents

represented some 34578 (3842 x 9) accidents in which drinking was not reported.-

Table 2 shows the distribution of these accidents in terms of the reported
status of the drivers. It shows a very likely under-reporting of drug usage.
The "other'" category includes accidents for which no drinking or drug use was
reported and at least one driver's condition was abnormal or unknown.

TABLE 2

Condition of Drivers in the Accident Sample

Driver Condition Frequency Percent
At least one DWI 1948 26.2
No DWI but at least )
one HBD 1631 22.0

No DW1 or HBD but
at least one drug

charge 2 0.0
All normal 2482 33.4
Other ’ 1358 18.3

Total 7421 100.0
Considering drivers rather than accidents, there was a total of
12734. Of these, 1965 (15.4%) were DWI's; 1700 (13{4%) were HBD's, and

6227 (48.9%) were normal.
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As further background information, Tables 3, 4 and 5 give the dis-
tribution of police jurisdictions, injury, and number of vehicles involved in
the accidents. In preparing these tables, the number of non-alcohol accidents
in each category were multiplied by nine, to account for the sampling fraction,
and added to the alcohol-related accidents. In this way, estimates were

obtained pertaining to the population from which the data were drawn.

Table 3 shows that over half of the police reported accidents in
Western New York occurred in Erie County. Approximately 35 percent occurred
in the cities of Buffalo and Niagara Falls. The sheriffs' departments, small
agencies, and state police, which investigate primarily rural accidents,

accounted for almost 30 percent of the accidents.

TABLE 3

Police Jurisdiction

Estimated

Frequency Percent
Buffalo 10142 26.6
Niagara Falls 3339
Other Cities 1873 4.
Erie County excluding
Buffalo and Sheriff 10316 27.0
Sheriff's Dept. 5646 14.8
Small Agencies 1047 2.7
Thruway Police 1506 3.9
State Police 4288 11.2
Total "38157 100.0

Table 4 shows the distribution of accidents in terms of injury.

1972), only the three categories in the table were used.

29

Because previous research indicated that injury differentation was not accurate

using the K, A, B, C injury reporting system (Garrett, Braisted, and Morris,

For 30 percent of the
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accidents there was at least one non-fatal injury reported. Accidents involv-

ing fatal injuries constituted six-tenths of one percent of the total. In the

-sample, 41 of the 3579 alcohol related accidents (or 1.1 percent) involved

fatal injuries. Of the other 3842 accidents, 21 (or 0.5 percent) produced

fatal injuries.

TABLE 4

Police Reported Injury

Estimated
Frequency
No Injury 26465
At Least One Injury 11462
At Least One Fatal
Injury 230
Total 38157

Percent

1 69.4
30.0

0.6
100.0

Table 5 shows over thirty percent of the accidents were single vehicle

accidents. Together, single vehicle and two vehicle accidents comprised 95

percent of the total.

TABLE 5

Number of Vehicles Involved

No. of Vehicles Estimated
per Accident Frequency

1 11821

2 24436

3 1609

4 232

5 44

6 15

Total 38157

30 .

Percent

31.0
64.
4.

O O = O N O

100.
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FINDINGS

In order to maximize the reliability of the driver status codes,
several restrictions were placed on the data. First, any accidents not in-
vestigated by the police at the scene were excluded. This was particularly
applicable in Buffalo; there were a large number of accidents which were
reported at the station. In such instances, not only could one expect an under-
reporting of drinking, but the accident description itself would be in doubt.
Secbnd, hit and run drivers, if not apprehended, were excluded for the same
reasons. Third, parked vehicles were excluded since in many reports it was
not clear whether the driver's status regarding drinking was applicable at the
time the vehicle was parked. (These last two conditions apply only to the subject

vehicles under study, not the vehicles they struck.)

In those anélyses which pertain to the causal structure, only culpable
drivers were included. This served two purposes; the first is statistical in
nature. In coding the causal structure for multivehicle accidents, there are
certain inescapable relationships among the vehicles: If one driver is culpable,
the others are not; if one vehicle is involved by continuing, its target is most
likely also involved by continuing; the specification of the accident configura-
tion for one vehicle often bears fixed relationships with the accident configura-
tion of the vehicle it struck, etc. Note that these reciprocal relationships
are partly induced by the causal structure for coding, but, for the most part,
they result from the nature of multivehicle accidents. Clearly, then, data from
different vehicles in the same accident cannot be considered independent. However,
since there can be no more than one culpable vehicle per accident, restricting

analysis to these vehicles assures the desired independence.

The second reason for limiting study to culpable drivers is that it

focuses attention on the driver who initiated the accident generation process.
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As a result, the causal elements pertain to 'what went wrong'' and the driver

who 'caused" the accident. Without the culpable behaviors, the accident would
not have occurred.

Situational Variables

The following analyses pertain to the relationships between driver
if status and characteristics of the situations in which their accidents occurred.
‘ While the analyses are straightforward, some introductory discussion may extend
their utility. Each table contains two sections. The upper part of the table
contains the raw data plus the distribution of situations in each driver status
group. In addition, estimates of population frequencies are given for the

normal drivers. (Recall that for drinking drivers, the accident sample is

essentially equivalent to the population.) The proportions in this part of the

table measure that part of the drivers' (DWI's, HBD's, normal's) accidents

which were associated with specific situations.

On the other hand, if one feels that countermeasures responsive to
drinking drivers and problematic situations are likely to reside with the
it situation rather than the driver, then these proportions are of little value.

The reason for this is that there remains the possibility that, while drinkers

have problems with situation S, the proportion of drivers in situation S who

- are drinkers may be low. As an example, drinkers may have severe problems on

Fi

: hot summer days, but it would not be cost beneficial to increase surveillance
i s
unless it were established that on such days there was a reasonably high

proportion of drivers who were drinkers.

g

[ For this reason, the lower part of the table has been added. Here

- the proportion of drivers who were drinkers in the specific situation is
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significant (Xi = 254.32; the subscript indicates degrees of freedom).* The
difference between the DWI's and HBD's was small and not statistically significant
(Xi = 2.13). These results show that culpable drinking drivers had considerably
more difficulty with nonintersection accidents in comparison with normal drivers.

This may, or may not, have been due to differential exposure.

The lower portion of the table shows that at intersections only ten

percent of the culpable accident drivers were drinkers; for nonintersection

accidents, 23 percent were drinkers.

Road Condition

The road surface was reported as dry, wet, or icy and/or snowy.
Table 7 gives the cross tabulation of road condition with driver status for
culpable drivers. It can be seen that 70 percent of the culpable accident
involvements by drinkers occurred on clear roads. Only seven percent occurred
on icy or snowy roads. Thus, such slippery roads do not appear to have been

a major problem for the drinkers.

In comparing drinkers to normals, a significant interaction was found

2
(X5

road accidents among drinkers as compared to normals; indeed, the proportion of

= 92.89). The major effect was due to the lesser incidence of slippery

slippery road accidents was twice as great for the normal drivers. The most
likely explanations are less exposure of drinkers to icy and snowy roads, or
that the drinker, recognizing the threat of slippery roads and the need to
avoid the police after drinking, exerted greater caution. If the latter were
the case, the wet road data, showing near equality for drinkers and nondrinkers,
imply wet roads were far less threatening to drinking drivers than were ice

or snow covered roads.

*All statistical tests were run at the .05 level using two-sided hypotheses.
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TABLE 7

Road Condition by Driver Status

Driver Status

DWI ' HBD Normal. Drinker
Road
Condition N % N % N 9N % N . %
Road Condition Problem for Drivers
Dry 1108 70.2 832 68.3 949 8541 61.5 1940 65.4
Wet 371 23.5 289 23.7 342 3078 22.2 660 23.6
Ice/Snow 99 6.3 97 8.0 251 2259 16.3 196 7.0
Total 1578 100.0 1218 100.0 1542 13878 100.0 2796 100.0
Driver Problem for Road Conditions
Dry 10.6 7.9 81.5 18.5
Wet 9.9 7.7 82.3 17.7
Ice/Snow 4.0 4.0 92.0 8.0

A test was performed to compare DWI's and HBD's; their differences were
not statistically significant (Xg = 3.17). Nonetheless, these data tend to
support, although in a weak way, the findings above. Specifically, if drinkers
were concerned about the hazards of slippery roads particularly in view of the
threat of a drunk-driving arrest, then one could expect greater preventive
action by those drivers who had consumed the most alcohol. In this regard,
the data show relatively fewer slippery road culpable involvements among the

DWI's as opposed to the HBD's.
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